Bicarbonate-catalyzed hydrolysis of hexamethylene diisocyanate to 1,6-diaminohexane.
The hydrolysis of hexamethylene diisocyanate (HDI) in water was tested in a dynamic and stationary system. Without catalysts, the reaction was very slow (less than 1% in 10 min at 30 degrees C) while the addition of simple carboxylic-acid-containing neutral buffers markedly catalyses the formation of 1,6-diaminohexane as the known hydrolysis product. The catalytic efficiency of formic acid, oxalic acid, acetic acid, lactic acid, citric acid and carbonic acid increased in this order while phosphate, glycine and glutamate were inactive even at very high concentrations. A 20 mM bicarbonate buffer was the optimal catalyst, but below this concentration the rate of HDI hydrolysis was drastically reduced. It is suggested that the hydrolysis of inhaled HDI in the lungs may be catalysed by bicarbonate in the blood, giving rise to amines found as urinary metabolites following occupational exposure.